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Reference sequence database 
(RefSeq) represents the 
genomic, transcript and 
protein products of a gene

Gene database contains gene 
records associated with 
reference sequences and 
integrates data from various 
internal and external 
resources. 
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What is the difference between N* and X* accessions

• X* accessions are predicted models. The vast majority of XMs 
are fully supported by experimental evidence, and for most 
species they are on par, quality-wise, with the NMs.

• N* accessions are used for known genes which were 
traditionally created based on known transcripts.



Assembly Sequence in GenBank

Known transcripts, proteins
and RNASeq data 
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Annotation Pipeline
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RefSeq curation

Correcting Indels/mismatches

K  .  .  K  .  .  F .  .  M  .  .  G .  .  E  .  .  K  .  .  V .  . G  

Adzuki bean

mung bean
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Transcript based Gene models prevent propagating assembly errors 

RefSeq Curation



Annotation across gap to give a full representation

Corrected Gene Models

GenBank

RefSeq



Corrected Gene Models

GenBank

RefSeq



KEYWORDS    RefSeq; corrected model; includes ab initio.

This record is derived from genomic 
sequence (NW_014573400.1) 
annotated using gene prediction 

method: Gnomon, supported by EST 
evidence.  

300-300             "N"                1-1

The sequence of the model RefSeq transcript was
modified relative to its source genomic sequence to
represent the inferred CDS: inserted 1 base in 1 codon;
Derived by automated computational analysis using gene
prediction method: Gnomon. Supporting evidence includes 
similarity to: 9 ESTs, 8 Proteins, and 96% coverage of the
annotated genomic feature by RNAseq alignments.

/product="LOW QUALITY PROTEIN: subtilisin-like protease.



RefSeq curation

Based on PMID: 25192697*, HPPD gene (GeneID:100101901) has two 
transcription start sites, leading to two HPPD polypeptides, short isoform and 
long isoform

Short isoform
Long isoform

Chloroplast targeting sequence

* Seihl et. al. Plant Physiol. 2014 Nov;166(3):1162-1176. Broad 4-hydroxyphenylpyruvate dioxygenase 
inhibitor herbicide tolerance in soybean with an optimized enzyme and expression cassette.



• Update Gene boundary, add/extend UTRs

• Update locus-type, whether coding, non-coding, or 
pseudogene

• Update product names

• Add publications

• Respond to user feedback



Gene database contains gene records associated with reference 
sequences and integrates data from various internal and external 
resources. 

From the RefSeq record 





Gene database contains gene records associated with reference 
sequences and integrates data from various internal and external 
resources. 

From the RefSeq record 

BLAST



Accessing Gene from BLAST output

Select RefSeqs



Gene database contains gene records associated with reference 
sequences and integrates data from various internal and external 
resources. 

From the RefSeq record 

BLAST

Entrez Gene



Pollen-specific protein SF3 [Glycine max (soybean)]

Genome Data Viewer



Pollen-specific protein SF3 [Glycine max (soybean)]





Pollen-specific protein SF3 [Glycine max (soybean)]

Genome Data Viewer

Annotation Report



Pollen-specific protein SF3 [Glycine max (soybean)]

Genome Data Viewer
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Widely-expressed LIM protein 2B







More than 500 genomes have been annotated 
Computationally using the NCBI’s Annotation Pipeline

95 plants



Annotation
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Thank you.
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